Background: The exact timing of treatment of mandibular fractures remains a source of debate. Immediate repair of fractures is not always feasible; the existence of associated injuries and bad general condition might make it not practical. We performed this study to detect the difference of percentage of complications between cases of early and delayed management of mandibular fractures in order to set recommendations of the appropriate timing of work on these cases.
INTRODUCTION
Mandibular fractures are common injuries in maxillofacial surgery [1] . In Ain Shams Plastic Surgery Department road traffic accident is the most common etiological factor causing maxillofacial trauma followed by interpersonal violence with a statistically significant higher incidence of mandibular fracture when compared to other facial fractures [2] .
The development of complications involving mandibular fractures either early or late; however, is usually multi-factorial in most of cases [3] . The delay between the time of trauma and definite surgical intervention is usually implicated with the incidence of complications, however the correlation 361 between them still yet debatable although many authors think that the delay can increase the rate of complications incidence and thus can affect the desired end result.
Our hospital is serving more than 4 million people who live in the eastern region of Cairo, and with the presence of specialized maxillofacial surgeons who adhere to the basic principles of maxillofacial fractures management; these postoperative complications could be significantly avoided. However, the lack of public hospitals specializing in this field in the surrounding region has led it to act as a secondary referral center and have increased the number of injuries likely to be referred and treated in this hospital, thus we are obliged to work on delayed cases.
Thus, in this study we aim to detect the difference of percentage of complications between cases of early and delayed management of mandibular fracture to set recommendations of the appropriate timing of work on these cases.
PATIENTS AND METHODS
This is a retrospective review of the records 180 patients with mandibular fractures operated upon in our department between January 2013 and December 2017. These patients were treated either early (Group A) or late (Group B). Early treatment is defined as treatment rendered within 72 hours (3 days) from the injury; while late treatment is defined as defined as fracture repair occurring more than 72 hours to maximum of 3 weeks the incidence of injury.
Inclusion criteria comprised the presence of a mandibular fracture treated with open reduction and internal fixation. Medical records were reviewed, and the demographic data were recorded: Age, sex, cause of the fracture, number of fractures, associated injuries, time lapse between trauma and definite treatment and co-morbidities. Also, we reviewed the incidence of any complication, subcategorized into infection, malocclusion, nonunion, malunion, lower eyelid ectropion, exposed plate and screws, lower lip ectropion and soft tissue dehiscence. Follow-up examinations were performed through 6 months after the injury.
The association between each type of and the time of treatment will be studied at the end of the follow-up period. Exclusion criteria for the study included patients with incomplete records and those with pan-facial fractures.
Statistical analysis:
Qualitative variables were described in terms of percent-ages, and quantitative variables in terms of means, standard deviations and medians. Variables were compared and analyzed between the 2 groups using Fisher's exact test and Pearson's chi-squared test for categorical variables and Student's two-sample t-test and the Wilcoxon two sample test for continuous variables. The results with p less than 0.05 were considered statistically significant.
RESULTS
In this study, there were 180 cases of mandibular fractures surgically treated in the period of 5 years. Of these patients, 48 patients were treated early and 132 were treated late. 30% presented with single fracture while the rest had multiple fractures, while 59% had associated zygomaticommaxillary fractures. The average age was 25.7±3.1 years old, with the youngest age was 9 years old and the oldest was 52 years old. Of this population, 90% were males and 10% were females (Table 1) .
Mean time to repair for the early group was 2 days (range one to three days) versus 17.8 days (range 5 to 21 days) for the delayed group. All patients in both groups underwent open reduction and internal fixation. The average hospital stay for the early group was 5 days, while in the late group it was 15 days.
Complications were evaluated after 6 months and we recorded a total of 49 complications. These included 9 infections, 15 malocclusions, 5 nonunion cases, 13 malunion cases, 4 cases of soft tissue dehiscence, 1 case of lower lip ectropion and 2 cases of plate and screw exposure. In Group A, rate of complications was 26% (13 patients) while in Group B, it was 27% (36 patients) ( Table 2 ). The main causes of these fractures were motor car accidents (44%) followed by violence (35%), occupational injuries (11%), fall from height (8%) and sports accidents (2%) Fig. (1) .
The condyle area was the most common site in 42% of cases. 31% symphyseal and parasymphyseal fractures, 20% angle fractures and 7% fractures of ramus were noted Fig. (2) .
DISCUSSION
Occurrence of complications following mandibular fractures is a problem that arises as a result of an initial condition or as an outcome of treatment. Accurate diagnosis and appropriate treatment plan are vital in decreasing complications. However, even when all proper surgical principles are strictly followed, a percentage of mandibular fractures may develop improper sequelae [4] .
The role of treatment timing on the outcome of mandibular fractures has been the subject of extensive debate for many years; early surgical interventions prior to osseous callus formation and soft tissue fibrosis has been advocated by most of the authors aiming to achieve the best functional outcome [5, 6] .
Early treatment, within the first few hours after trauma, is said to be associated with fewer rates of post-operative infections, while delayed treatment (1-2 weeks after trauma) is believed to be accompanied with increased risk of infection [7] . Malanchuk and Kopchak [8] in a study of 334 patients reported a significant association between delayed treatment (more than 7 days) and the development of infection. Webb et al., [9] in a retrospective study of 33 patients with mandibular fractures found that delaying treatment for more than 72 hours does not significantly increase the risk of infection.
Anderson and Alpert [10] displayed a 16% overall post-operative infection rate in a study of 75 mandible fractures, but no infections occurred in patients operated on within 24h of injury. In 1997 Khoury [11] , found that patients presenting 6 or more days after injury have a high pre-operative rate of infection.
Despite these many studies that show a correlation between earlier treatment and decreased morbidity, others have believed that a lag time to repair is needed to allow for a decrease in edema in the surrounding soft tissues and showed that this delay didn't increase the rate of complications Barker et al., in 2011 [14] , performed a chart review on 83 patients with mandible fractures over a 5 year period at a single institution; the mean time from injury to fixation was 6.7 days and no correlation was found between increased time to repair and the rate of complications (infection, nonunion, or malunion). A trend was found between fewer complications and increasing time to surgical repair.
Recently a systematic review on 30 studies was done to examine the effects of treatment delay on outcome in the management of facial fractures. Eighteen studies found no statistically significant relationship between treatment delay and treatment outcome. Nine studies found a statistically significant relationship between treatment delay and worse treatment outcomes. There were three studies with conflicting results and authors concluded that definitive conclusions cannot be drawn on the timing of treatment for facial fractures [15] .
In the present study we reviewed the medical records of patients who had surgical intervention to fracture mandible to assess the impact of the timing of intervention on the rate of complications. We usually advocate early open reduction and internal fixation for mandibular fractures. However, this is not always the rule as we are frequently forced to perform a late surgical interference due to many reasons as neurological or surgical instability, associated co-morbidities or late presentation of patients. Our study did not reveal a statistically significant difference in the development of a postoperative complication after mandibular fractures repair between the early and late treatment groups.
In addition to this debate on the timing of repair, the definition of a fixed timing that delineate early from late was always variable and undefined and most of the studies described the term "delayed treatment" in varying durations. Champy, [16] Cawood [17] and Maloney [18] have previously advocated delays from injury to surgery of no more than 24, 48, and 72 hours, respectively. In 2005, a retrospective chart review done by Biller et al., [19] patients were divided into two groups: Those repaired in 3 days or less and those repaired after 3 days. Another study, by Zachariades et al., [20] delineated delay as more than 14 days.
In our study, we considered late treatment to be after 72 hours based on the fact that outcome of fracture treatment is entirely dependent upon the cellular activity in the trauma region'', and that the cellular response is at a maximum after 3-4 days. [18] and also supported by the information referred to by the Committee on Control of Surgical Infections of the Pre-and Post-operative Care Committee of the American College of Surgeons is that mandibular fractures that are delayed in receiving treatment can be classified as infected wounds [21] .
In the present study, although we had 132 patients treated after 3 days; 80% of them actually were done within the 2 nd and 3 rd weeks post trauma (mean time to repair was 17.8 days); we still had a low infection rate (5%) owing to the proper use of antibiotic prophylaxis which became an integral part of the standard treatment of mandibular fractures treated by open reduction and internal fixation. This correlated with other studies that found lower infection rates of between 5.8% and 7% [22, 23] .
However, like other retrospective studies this retrospective analysis may lead to information bias. Further research must be done into the proper timing associated with multi-variables as number of fractures and co-morbidities will benefit in the proper evaluation of this issue.
